Introduction
Does gender diversity in top management or in board of directors lead to value creation? This question has been investigated several times in the past, leading to somewhat mixed results. Often, these studies have used an observable and quantifiable (demographic) definition of diversity, such as gender, age, and race, and ignored non-observable (cognitive) diversity, such as knowledge and education, that represent quality differences (Erhardt et al., 2003) . However, this choice was not intentional; it was mostly due to lack of data. This study, facing with the same challenge, focus also on the demographic definition of diversity.
The traditional hypothesis states that gender diversity has a positive impact on firm performance [1] . There are several reasons why we should expect diversity, particularly the gender diversity of a board of directors, to have a positive impact on firm performance. First, it is assumed that a heterogeneous board will better understand the marketplace, and hence the market segmentation needs for the product or service, with a potentially positive effect on performance. In addition, there will be higher creativity and innovation under a heterogeneous board. Second, a higher level of diversity may lead to a better corporate image and hence to a higher performance. Third, if the selection process for top management and board members includes only male candidates, firms are selecting managers and directors among a smaller sample, and thus may be missing the best available. Therefore, a selection process that includes both genders is expected to lead to better management with a potentially higher performance. Fourth, because a diverse board or top management will have a broader view of the business environment, diversity is expected to improve the decision-making process through the evaluation of more alternatives. In addition, diversity may lead to a more effective global relationship (Carter et al., 2003; Smith et al., 2005; Singh and Vinnicombe, 2004; Hambrick et al., 1996) . Finally, without diversity, one can argue that firms may not be able to recruit and retain the best female employees (Daily et al., 1999) .
On the other hand, we should also underline the possibility that diversity might lead to lower firm performance if decision making becomes more time-consuming because of diversity. Heterogeneity of the board, in that case, might lead to different objectives and more conflict in the board that lowers the effectiveness of decision-making process. In particular, for firms operating in sectors that require a quick response to market shocks, diversity might be associated with value destruction rather than value creation (Smith et al., 2005; Hambrick et al., 1996; Petrovic, 2008) .
The findings of earlier studies, however, do not provide strong evidence in favor of or against gender diversity having a positive effect on firm performance. Some studies provide evidence in favor of positive effect. For example, Farrell and Hersch (2005) find a positive relationship between return on asset (ROA) and the likelihood of adding a woman to the board for 1,000 Fortune firms, but they do not find a significant market reaction. For 2,500 large Danish firms, Smith et al. (2005) show that diversity, as measured by the proportion of women in top management positions and on the board positively affects firm performance. Carter et al. (2003) demonstrate a positive association between diversity and performance. They also show that agency theory can be used theoretically to justify the link between diversity and performance. Agency theory suggests that a diverse board implies a higher level of board independence and hence better monitoring of managers which might lead to higher performance (Carter et al., 2010) . Using demographic diversity, Erhardt et al. (2003) show that diversity is positively associated with firm performance. Using an event-study analysis, Gondhalekar and Dalmia (2007) reports weak positive abnormal returns when a female chief executive officers (CEO) is appointed. For a male-CEO appointment, they do not find any significant effect. Campbell and Minguez-Vera (2008) show, however, that share of women directors on the board has a significant and positive impact on firm value, as measured by Tobin's Q. Different from other studies, Kang et al. (2010) examines the investor reaction to the appointment of female directors to the boards for the firms listed on the Singapore exchange using an event-study analysis. Their findings indicate that investors react positively to the appointment and they are more receptive if the appointment is for an independent board seat.
However, there are also studies that show no or even negative effect of gender diversity on firm performance. For example, Rose (2007) finds no relationship between gender diversity of the board and firm performance as measured by Tobin's Q for Danish firms. Similarly, by focussing on CEO gender as a measure of diversity, Wolfers (2006) finds no relationship between diversity and firm performance. Campbell and Minguez-Vera (2007) also confirms no significant association between female board presence and firm value. Moreover, in an event-study analysis, the latter authors study the stock market reaction to adding a woman to the board and find no significant association. Ahern and Dittmar (2012) investigates the effect of Norwegian law requiring all public-limited firms to have at least 40 percent representation of women on their boards on firm value. They show that the firm value, as measured by Tobin's Q, declines as a result of this mandated change.
There are also studies that provide explanations for the mixed results observed in the empirical literature. For example, using German data, Joecks et al. (2013) show that for women on board to add value to the firm, there is a threshold of 30 percent, and only above this level performance of a diverse board exceeds the completely male board. In addition, using new additions of female directors/managers as a measure of gender diversity for Turkish firms, Solakoglu (2013) show that gender diversity has different effects on firm performance over the different points of the conditional distribution. Hence, the effect might be negative, positive or zero depending on the quantile analyzed.
In this study, we investigate the effect of gender diversity on firm performance for an emerging market, Turkey, using three measures of diversity and three measures of performance [2] . Turkey struggled with both economic and political instability until 2002. Since 2002, however, Turkish economy was able to embark on a set of structural reforms and credible economic policies supported by IMF, prospect of EU accession and single-party majority government. As a result, during 2002-2007 period, real GDP increased by an average of 6.8 percent annually (EC report, 2009) . Given the higher presence of women in workplace and the reforms undertaken, Turkey provides a unique sample of firms to investigate the role of gender diversity on firm performance. Furthermore, different from the existing literature, we also consider the effect of block ownership and export dependence on the role of gender diversity on firm performance. Overall, our results indicate that diversity has a weak impact on firm performance. Moreover, the effect of gender diversity on firm performance is fragile with respect to the measures of diversity and performance criteria selected, as our findings change significantly based on the chosen measure.
The remainder of the study is organized as follows. In Section 2, we discuss the data sources used and our estimation methodology. Our model and results are presented and discussed in Section 3. Section 4 provides our conclusions and suggestions for further research.
Data and methodology
In analyzing the impact of gender diversity on firm performance, we use the largest publicly traded firms in Borsa Istanbul (BIST). Particularly, we select the firms listed in the BIST-100 index, which is the most widely used index to represent the Turkish market portfolio, as of 2006. All data used in this analysis are obtained from the BIST Web page (www.borsaistanbul.com) for the years between 2002 and 2006. To obtain diversity, board size, ownership structure, and export dependence in sales, we use annual volumes for company information [3] . For financial information, we utilize financial tables provided by the firms to BIST and reported for each year.
Descriptive statistics for the data are provided in Table I . Under column n, we provide the number of firms available for the analysis with non-missing data for each year. It appears that the proportion of female CEOs/general managers (GMs) has been increasing over the years, from 2. Farrell and Hersch (2005) . For 2014, there appears to be a significant decline in the proportion of firms with no female directors, as this proportion is around 40.9 percent. For Denmark, however, this number is much higher at 78 percent as reported by Rose (2007) . The size of the firms, as represented by the number of employees, shows an increasing trend, which is most likely due to the stability of economic growth observed both in local and global economies. In addition, median firm performance, as measured by ROA and return on equity (ROE), does not show a significant change from 2002 to 2006. Finally, the last column in Table I reports the duality of the CEO/GM and the board president, that is, if the CEO/GM also acts as the president of the board.
In Table I , we also report descriptive statistics for several sub-segments for 2006 only. This is because while we try to quantify women's impact on performance, we must also make sure that effects of other factors are accounted for. The first sub-segment we consider is the sectors in which the firms operate. Given that the majority of the firms were in the manufacturing and financial sectors, we report the descriptive statistics for these sectors only. We may think of the financial sector as more service oriented than manufacturing, and, hence, expect a higher representation of women in these industries (Farrell and Hersch, 2005) . The results of Table I are somewhat mixed, however, in that respect. Although there are no female CEOs/GMs for 2006 in the manufacturing sector, 7.14 percent of the top managers are female in the financial sector. On the other hand, the proportion of female directors is 9.0 percent and 7.2 percent for the manufacturing and financial sectors, respectively. This finding might be partially due to the larger number of board seats available in financial sector firms, as indicated by the higher average board size. In addition, we observe a larger proportion of firms in the financial sector with no women on their board than in the manufacturing sector.
As discussed by Smith et al. (2005) , the age of a firm can be important for firm performance. It is possible to expect an inverse U-shaped relationship between performance and age, as older firms can be at a point in their product lifecycle of declining earnings, while younger firms are at the start of their product lifecycle. It is also plausible that younger firms are more open to diversity than are older firms. Thus, our second segmentation factor is the age of the firm, in which we categorize firms as young if their establishment age is below an average of 34 years and mature if not [4] . As we expect, for younger firms the percentage with female directors is higher, the percentage with no female director is smaller, and the percentage with female top management positions is greater than for older firms.
In a similar way, we expect firm size to be important for performance (and, perhaps, for diversity), because of market power. That is, we expect larger firms to have a higher
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Gender diversity and firm performance performance (Smith et al., 2005) . It is also possible, however, to associate size with inflexibility and to expect a negative relationship between performance and size, particularly for business areas that need a quick response to marketplace requirements. Although the proportion of female top managers is comparable, proportion of women on board is much higher for smaller firms than for larger firms, when firm size is measured by the average number of employees. For instance, for smaller firms, about 12 percent of the boards, on average, include female directors, while for larger firms, only about 6 percent include female directors. Moreover, about 58 percent of the smaller firms, with comparable board sizes, on average, have one or more female directors. On the other hand, for larger firms, this figure is much smaller, at around 41 percent.
For firms operating in an emerging market, foreign markets provide an opportunity to grow through exports beyond what they can achieve in the local market. Thus, export-dependence indicates operations in larger but more competitive markets, where corporate image might play a role. As a result, for the last segmentation factor, we utilize export-market orientation as measured by the share of exports in sales. We use the average share of exports in sales over five years to determine export-market orientation and flag a firm export-market oriented if this average is equal to or larger than 20 percent. To our surprise, we observe that women in non-export-oriented firms held 7 percent of the top management positions as opposed to none in the exportoriented firms. In addition, although the proportion of female board directors is similar for both segments, the percentage of firms with no female directors on the board is much higher for export-market-oriented firms, at 86.2 percent, compared to domesticmarket-oriented firms, at 33.3 percent.
Overall, based on descriptive statistics, we observe a slight improvement in gender diversity over time in Turkey when diversity is measured by the existence of women in top managerial positions or on boards of directors. It appears, however, that younger firms and smaller firms have either more female top managers or more board seats held by female directors. On the other hand, we do not confirm sectoral or market orientation differences on gender diversity.
Model and results
In this study, our main objective is to understand the relationship between gender diversity and firm performance as well as the role of some firm-specific factors on this relationship. We expect that gender diversity has a positive impact on firm performance. Such diversity is represented by three measures: by a dummy variable taking a value of "1" if the CEO/GM of the firm is a woman; by the proportion of female directors on the board; and by the number of female directors. To proxy financial performance, we use two accounting-based measures and one measure based on market performance. Accounting-based measures are ROA and ROE. For the marketbased measure, we rely on the average monthly return in a year. We normalize this average return, however, by the total risk of the return in which risk is measured by the standard deviation of the monthly returns in a year. That is, we argue that market performance is the amount of market return per unit of risk undertaken [5] .
The analysis is performed using the unbalanced panel data model with the following specification:
where the variable PERF i , t is the measure of performance, and DIV i , t is the gender diversity measure for firm i at time t. In Equation (1), we also include control variables, denoted by the CTRL that are usually found to be important for firm performance. The factors we consider are the age of the firm as measured by the number of years from the establishment date, the size of the firm as measured by the number of employees, the board size, and a duality dummy as measured by the dual role of top manager and board chair. The firm size, board size and age variables are used in natural logarithms in the model. As indicated earlier, gender diversity includes only demographic diversity, and we do not control for qualification differences. Moreover, the issue of reverse causality needs to be tested and controlled when investigating the effect of gender diversity on firm performance [6] . As discussed in the literature, gender diversity can lead firms to perform better. However, it is also possible that high performing firms pay more attention to gender diversity and hire more women managers. Hence, both dependent and independent variables simultaneously cause each other to change -hence the source of reverse causality. A test of endogeneity using an artificial regression approach, as suggested by MacKinnon (1989, 1993) , confirms that the endogeneity problem exists for firm performance and gender diversity. Because of the endogeneity of gender diversity, we utilize two stage least squares (2SLS) in the panel data setting to eliminate that problem [7] . Table II reports the coefficient estimates for Equation 1 for the random effects panel data specifications only as indicated by the Hausman test. For all diversity measures, there is weak evidence that firm performance, as measured by ROA, reacts positively to gender diversity. However, there is no statistically significant association between gender diversity and firm performance under the other two performance measures.
As discussed earlier, there are several factors that may be important for firm performance and for the representation of women in top management positions or on boards of directors. Table III reports the estimates based on segments created by these factors. The first segment we consider is the type of industry, acknowledging that industry characteristics can be important for performance (Farrell and Hersch, 2005) . Since the majority of the firms in our sample are in either manufacturing or finance, we estimate Equation (1) for these two sectors and report the results in the first part of Table III . To save space, we only report the coefficient estimates on the gender diversity variables. As before, we do not find any significant relationship between firm performance and gender diversity, either for manufacturing or financial sectors, when diversity is measured with the CEO/GM dummy. On the other hand, for the financial sector, gender diversity, as measured by the proportion and number of female directors, influences ROA positively.
We also report the estimation results for segments based on export-market orientation. We flag firms as export-market oriented if at least 20 percent of their sales are from exports. Firms operating in international markets are expected to have a higher performance, as they operate in larger markets (Smith et al., 2005) . On the other hand, they might face fiercer competition and have to work with lower profit margins. In addition, gender diversity is expected to be more important for export-oriented firms, as it promotes a more effective global relationship (Carter et al., 2003) . However, contrary to our expectations, we do not discover a strong relationship between performance and gender diversity for export-oriented firms. There is weak evidence that having a female CEO/GM causes ROA to be higher. For firms with local-market orientation, however, results indicate that gender diversity has a positive influence on accounting-measures of firm performance [8] . As the final segmentation, we consider ownership patterns and focus on block ownership. Many companies in Turkey, including the large ones, have several shareholders with large share holdings, with the majority of shareholders being families or holding companies. It has been extensively discussed in the literature that firm performance and ownership structure are related, and the main hypothesis argues that firms with block ownership (e.g. family ownership) will have higher performance (e.g. Demsetz and Villalonga, 2001; Maury and Pajuste, 2005; Maury, 2006; Barth et al., 2005; Davies et al., 2005; Kim et al., 2004) . Hence, we split the firms based on the largest shareholder's holding. We set the ownership control at 30 percent, as discussed in Demirağ and Serter (2003) , and not at a lower rate, to account for less dispersion of ownership control in Turkish companies.
Results are presented in the last part of Table III . Consistent with our expectations, we find that the gender diversity has a positive and significant influence on firm performance for firms with ownership control greater than or equal to 30 percent. Only for this group of companies does the market-based performance measure decline significantly, when diversity is measured by the number of female directors. There seems to be no relationship between gender diversity and performance when a major shareholder controls less than 30 percent of the shares.
Concluding remarks
This study investigates the role of gender diversity on firm performance for the largest listed firms in Turkey, taking into account certain firm-specific factors and their effect on this role. The analysis uses three measures of gender diversity -a dummy variable taking the value of "1" when the CEO/GM is a woman, the proportion and the number of women on the boards of directors, along with three measures of performance -two accounting-and one market-based. Overall, this study provide some evidence that women add a new perspective to the firm strategy to improve firm performance. Further, our results imply that gender diversity may have a larger role if firms have more women directors rather than women CEOs/GMs.
The study also considers the effect of industry differences, export dependence, and ownership structures of firms on the diversity-performance relationship. We find some evidence that gender diversity influences firm performance for firms in the financial sector, for local market-oriented firms, and for firms with block ownership. Additionally, our findings indicate that the performance measure ROA is more responsive to the gender diversity effect than the other two measures. Although both ROE and ROA are accounting-based performance measures, they differ from each other because of the financial leverage. Hence, ROA represent economic returns and perhaps higher economic returns due to higher risk aversion by women [9] . In addition, the findings of this study provide some explanation why the existing literature provide mixed results on the relationship between gender diversity and firm performance.
We consider the following reasons for the weak evidence that our results provide. First, there might be a threshold number of female directors needed before they can add new perspectives to improve future performance (Shrader et al., 1997; Joecks et al., 2013) . In our sample, not many firms had more than one female director on the board. The second reason is related the stability of female directors/managers in the same position. It may take some time for women directors to influence the board members to affect the firm strategy and hence the firm performance. In our future work, we intend to pursue these lines of research. Gender diversity and firm performance
